This discrepancy probably reflects the degree of permeability of the drug through the cell wall of this organism.* We have found that any substitution in the C6 a position of penicillin in our series reduces both enzyme inhibition and antibacterial activity.
The lack of enhanced activity for the 6-methyl penicillins could perhaps be explained by either of the following hypotheses;
(1) the 6-methyl group is not a determinant in substrate-enzyme binding, or (2) substitution on the /-Mactam increases its chemical stability, thus lowering its ability to acylate the enzyme molecule.
To test the second hypothesis, the rates of hydrolyses of the penicillin V and penicillin G derivatives were determined in aqueous media at constant pH (Table 2) . In fact, 6-substitution does reduce the reactivity a) The MICvalues were determined by the two-fold tube dilution method with E. coli Y10 (2?. coli Y10 was kindly provided by Dr. J.L. Strominger of Harvard University, Cambridge, Mass.). b) Transpetidase was prepared from E. coli Y 10 and assayed according to the method of Strominger et a/.*> c) The 6-substituted penicillin derivatives are available as follows :
Where R=-CH3, by the method of workers at Squibb-E.H.W. Chem. Soc. 94:1408 , 1972 Where R=-SCH3 by a method developed in these laboratories which will be published shortly.
* Strominger et al.2> has observed a similar difference in MICand transpeptidase inhibition levels with benzyl penicillin. 
